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,QWURGXFWLRQ
7KH \LHOG FRPSRQHQWV DQG WKH JUDLQ \LHOG DUH LQIOXHQFHG E\ VHYHUDO IDFWRUV HLWKHU WKH\ DUH HQYLURQPHQWDO RU
WHFKQRORJLFDO $PRQJ WKH HQYLURQPHQWDO IDFWRUV DUH FRXQWLQJ DV RQH RI WKH PRVW LPSRUWDQW WKH ZDWHU VXSSO\
'URXJKWLVDPDMRUFRQVWUDLQWIDFWRUDIIHFWLQJFURSSURGXFWLRQ%HKHVKWLDQG%HKERRGL$VODPHWDO
7KLV LV LQIOXHQFLQJ WKH JURZWK GHYHORSPHQW DQG SURGXFWLRQ RI SODQWV ZLWK D VLJQLILFDQW LPSDFW RQ WKH \LHOG
FRPSRQHQWV DQG WKH \LHOG OHYHO:DWHU VKRUWDJH LV D FULWLFDO SUREOHP OLPLWLQJ PDL]H JURZWK WKURXJK LPSDFW RQ
DQDWRPLFDOPRUSKRORJLFDOSK\VLRORJLFDODQGELRFKHPLFDOSURFHVVHV.KDOLOLHWDO6RWKHSODQWUHVSRQVHWR
GURXJKWLVDFRPSOH[SURFHVV6SLWNyHWDO$EHWWHUNQRZLQJRIWKLVFRPSOH[UHVSRQVHRISODQWVWRGURXJKW
VWUHVVZLOOJLYHXVPRUHSRVVLELOLWLHVWROLPLWWKHQHJDWLYHHIIHFWVRIWKHGURXJKW
$PRQJ WKH WHFKQRORJLFDO IDFWRUVZLWKD VLJQLILFDQW LQIOXHQFHXSRQ WKH\LHOGFRPSRQHQWVDQG WKHJUDLQ\LHOGDW
PDL]H WKHUH DUH FRXQWLQJ WKH SUHFHGLQJ FURS DQG IHUWLOL]DWLRQ VWUDWHJ\ 7KH SUHFHGLQJ FURS LV DQ LPSRUWDQW FURS
WHFKQRORJ\ PHDVXUH ZLWK D VLJQLILFDQW LQIOXHQFH XSRQ WKH \LHOG UHVSHFWLYHO\ XSRQ WKH \LHOG FRPSRQHQWV ZKLFK
UHSUHVHQWWKRVHHOHPHQWVSDUWLFLSDWLQJWRWKH\LHOGIRUPDWLRQ,RQHWDO&URSURWDWLRQDQGQLWURJHQDSSOLFDWLRQ
DUH DPRQJ WKH PDQDJHPHQW PHWKRGV WKDW FDQ LQFUHDVH PDL]H JUDLQ \LHOGV 6WDQJHU DQG /DXHU  ,Q QRQ
IHUWLOL]HGPDL]HDQGPDL]HIHUWLOL]HGZLWK1WKHKLJKHVW\LHOGVZHUHDFKLHYHGLQWKHWKUHH\HDUURWDWLRQ&LRQWXHW
DO  WKH SUHFHGLQJ FURSKDYLQJ DQ LPSRUWDQW LPSDFW RQ WKH OHYHO RIJUDLQ \LHOGV ,Q IDFW WKH HIIHFW RI FURS
URWDWLRQRQPDL]H\LHOGLVLQYHUVHO\SURSRUWLRQDOWRWKHUDWLRRIWKHPDL]HLQWKHFURSURWDWLRQâHUHPHãLüHWDO
0DL]HLVNQRZQWREHDKHDY\IHHGHURIQLWURJHQ1IHUWLOL]HU0XKDPPDQHWDO5HODWLYHO\ORZSURGXFWLRQ
RIWKHPDL]HSODQWVPD\GHWHUPLQHDKLJKHU\LHOGSHUXQLWDUHDDWDKLJKHUSODQWGHQVLW\,RQHVFXLIWKHPDL]H
SODQWVKDYHHQRXJKUHVRXUFHV
)DUPHUV JURZLQJ PDL]H PXVW FRQVLGHU FURS WHFKQRORJ\ DV D WRRO IRU D PD[LPXP XVH RI UHVRXUFHV DQG IRU
GLPLQLVKLQJWKHHIIHFWVRIOLPLWDWLYHHQYLURQPHQWDOIDFWRUV'XPEUDYDHWDO)URPWKLVSHUVSHFWLYHWKHDLPRI
WKLVSDSHULVWRSUHVHQWWKHUHVXOWVUHJDUGLQJWKH\LHOGFRPSRQHQWVDQGWKHJUDLQ\LHOGVREWDLQHGDWWZRPDL]HK\EULGV
VWXGLHGXQGHUWKHGURXJKWVSHFLILFFRQGLWLRQVRILQ6RXWK5RPDQLDQDQGXQGHUGLIIHUHQWSUHFHGLQJFURSVDQG
IHUWLOL]DWLRQFRQGLWLRQV
0DWHULDOVDQG0HWKRGV
2.1. Experimental design 
5HVHDUFKHVZHUHSHUIRUPHGLQLQDILHOGH[SHULPHQWZKLFKZDVORFDWHGRQUHGGLVKSUHOXYRVRLOZLWKLQWKH
([SHULPHQWDO )DUP 0RDUD 'RPQHDVFD R¶ 1 ODWLWXGH DQG R¶ ( ORQJLWXGH EHORQJLQJ WR 8QLYHUVLW\ RI
$JURQRPLF6FLHQFHVDQG9HWHULQDU\0HGLFLQHRI%XFKDUHVW7KHUHZHUHVWXGLHGWZRPDL]HK\EULGV&HUDDQG
&HUDXQGHU WKUHHSUHFHGLQJFURSV VRUJKXP WULWLFDOHDQGPDL]HDQG WKUHH IHUWLOL]DWLRQFRQGLWLRQV 13
13 13 )LUVW IHUWLOL]DWLRQ ZDV SHUIRUPHG EHIRUH VHHGEHG SUHSDUDWLRQ ZLWK  NJKD RI FRPSOH[
IHUWLOL]HURI W\SHZKLFKPHDQVNJKDRIQLWURJHQDQGNJKDRISKRVSKRURXV6HFRQGIHUWLOL]DWLRQ
ZDVSHUIRUPHGLQWKHJURZWKVWDJHRIPDL]HSODQWVRIILYHOHDYHVZLWKDQGUHVSHFWLYHO\NJKDRIQLWURJHQ
WKH XVHG IHUWLOL]HU ZDV DPPRQLXP QLWUDWH 6R RQ D EDFNJURXQG RI  NJKD RI QLWURJHQ DQG  NJKD RI
SKRVSKRURXVWKHUHZHUHWKHIROORZLQJYDULDQWVZLWKQLWURJHQDSSOLFDWLRQLQWKHJURZWKVWDJHRIILYHOHDYHVNJKD
RIQLWURJHQNJKDRIQLWURJHQNJKDRIQLWURJHQ
2.2. Crop management 
7KHSORZLQJZDVSHUIRUPHGLQRQWKRI1RYHPEHU2QHKDUURZLQJZDVSHUIRUPHGRQWKRI$SULO
7KHVHHGEHGSUHSDUDWLRQZDVSHUIRUPHGRQVWRI$SULO7KHVRZLQJZDVSHUIRUPHGRQVWRI$SULODW
FPEHWZHHQURZV7KHSODQWGHQVLW\ZDVRISODQWVKD7KHZHHGFRQWUROZDVSHUIRUPHGE\WKHKHOSRI
KHUELFLGHVUHVSHFWLYHO\'XDO*ROG(&EDVHGRQWKHDFWLYHVXEVWDQFH6PHWRODFORUJODSSOLHGDWDGRVHRI
OKDRQHGD\DIWHUVRZLQJ7KHZHHGFRQWUROZDVFRPSOHWHGE\RQHPDQXDOKRHLQJ
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2.3. Climatic data  
)RUWKHSHULRG$SULO$XJXVWWKHDYHUDJHWHPSHUDWXUHZDVR&ZKLOHWKHPXOWLDQQXDODYHUDJHYDOXHIRU
WKH VDPHSHULRG LV R&7KH VXPRI UDLQIDOO IRU WKH VDPHSHULRGZDV PPZKLOH WKHPXOWLDQQXDO DYHUDJH
YDOXHLVPP7KHVHGDWDPHDQWKDWIRUWKHJURZLQJSHULRGRIPDL]HSODQWVLQWKHVWXGLHGDUHDWKHWHPSHUDWXUHV
ZHUHKLJKHUWKDQWKHPXOWLDQQXDODYHUDJHYDOXHDQGWKHUDLQIDOOZDVVLJQLILFDQWOHVVWKDQPXOWLDQQXDODYHUDJHYDOXH
7KHUHIRUHWKH\HDUFDQEHFKDUDFWHUL]HGIURPDFOLPDWLFSRLQWRIYLHZLQWKHVWXGLHGDUHDDVEHLQJDGURXJKW
\HDU
2.4. Determinations and data analysis 
,QWKHIXOO\ULSHVWDJHRI WKHPDL]HSODQWV WKHFREVIURPRQHVTXDUHPHWHUDQGIURPHDFKH[SHULPHQWDOYDULDQW
ZHUHFROOHFWHGDQGDQDO\]HGLQWR ODERUDWRU\7KH\LHOGFRPSRQHQWVRI WKHFREZHUHGHWHUPLQHGUHVSHFWLYHO\FRE
OHQJWKQXPEHURINHUQHOVSHUFREFREZHLJKWNHUQHOZHLJKWRQFREWKRXVDQGJUDLQZHLJKW7KHJUDLQ\LHOGZDV
FDOFXODWHGLQWRQVKDDQGLWZDVUHSRUWHGDWPRLVWXUHFRQWHQWRI7KHREWDLQHGGDWDZHUHVWDWLVWLFDOO\SURFHVVHG
E\DQDO\VLVRIYDULDQFH$129$
5HVXOWVDQG'LVFXVVLRQV
3.1. Cob length 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHFREOHQJWKUHJLVWHUHGWKHKLJKHVW
YDOXHDIWHUPDL]HDVSUHFHGLQJFURSFPLQDYHUDJH7ULWLFDOHDVSUHFHGLQJFURSGHWHUPLQHGVPDOOHUYDOXHVRI
WKHFRE OHQJWKFPLQDYHUDJHZKLOHVRUJKXPDVSUHFHGLQJFURSGHWHUPLQHGHYHQVPDOOHUYDOXHVRI WKHFRE
OHQJWKFPLQDYHUDJH,QDYHUDJHIRUWKHWKUHHSUHFHGLQJFURSVWKHFREOHQJWKUHJLVWHUHGFPZKLFKZDV
PRUHRU OHVVKDOIRIQRUPDOYDOXHVIRU WKHVWXGLHGK\EULGV LQ WKHVWXGLHGDUHD7KHVPDOOYDOXHVRI WKHFRE OHQJWK
ZHUHGXHWRWKHGURXJKWUHJLVWHUHGLQWKH\HDULQWKHVWXGLHGDUHD)LJXUH


)LJ&REOHQJWKDWGLIIHUHQWSUHFHGLQJFURSVDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
$SSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQLQFUHDVHGWKHFREOHQJWKDWFPLQDYHUDJHIRUWKHWKUHH
SUHFHGLQJ FURSV DQG DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ LQFUHDVHG WKH FRE OHQJWK DW  FP LQ
DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH GLIIHUHQFHV EHLQJ YHU\ VLJQLILFDQW +RZHYHU WKLV LQFUHDVH LQ WKH FRE
OHQJWKGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVW
LPSRUWDQWLQFUHDVHLQWKHFREOHQJWKZDVUHJLVWHUHGLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSZKLOHWKLVLQFUHDVHZDV
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QRWVRLPSRUWDQWZKHQWULWLFDOHZDVWKHSUHFHGLQJFURS,QWKHFDVHRIVRUJKXPDVSUHFHGLQJFURSWKHLQFUHDVHRIFRE
OHQJWKZDVLPSRUWDQWRQO\LQWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZKLOHWKHDSSOLFDWLRQRI
NJKDRIQLWURJHQLQYHJHWDWLRQGLGQRWGHWHUPLQHDIXUWKHULQFUHDVHRIWKHFREOHQJWKEXWHYHQLWZDVUHJLVWHUHG
DVOLJKWGHFUHDVH7KHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQGHWHUPLQHGSRVLWLYHGLIIHUHQFHVVWDWLVWLFDOO\VLJQLILFDQW
H[FHSWIRUWULWLFDOHDVSUHFHGLQJFURSDVVRFLDWHGZLWKNJKDRIQLWURJHQDSSOLHGLQYHJHWDWLRQ)LJXUH
3.2. Number of kernels per cob 
2Q D EDFNJURXQG RI  NJKD RI QLWURJHQ DQG  NJKD RI SKRVSKRURXV WKH QXPEHU RI NHUQHOV SHU FRE
UHJLVWHUHG WKH KLJKHVW YDOXH LQ WKH FDVH RIPDL]H DV SUHFHGLQJ FURS  NHUQHOV ZKLOH WKH VPDOOHVW YDOXHZDV
UHJLVWHUHG DIWHU WULWLFDOH DV SUHFHGLQJ FURS  NHUQHOV 6RUJKXP DV SUHFHGLQJ FURS GHWHUPLQHG D YDOXH RI WKH
QXPEHURINHUQHOVSHUFRENHUQHOV LQEHWZHHQ WKRVH UHJLVWHUHGDWPDL]HDQG WULWLFDOHDVSUHFHGLQJFURSV ,Q
DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH QXPEHU RI NHUQHOV SHU FREZDV ZKLFK LV OHVV WKDQKDOI RI QRUPDO
YDOXHV$VLQWKHFDVHRIWKHFREOHQJWKWKHVHVPDOOYDOXHVZHUHGXHWRWKHGURXJKWUHJLVWHUHGLQWKH\HDULQWKH
VWXGLHGDUHD)LJXUH
$SSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQLQFUHDVHGWKHQXPEHURINHUQHOVSHUFREDWLQDYHUDJHIRU
WKH WKUHH SUHFHGLQJ FURSV ZLWK D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW $SSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ
YHJHWDWLRQLQFUHDVHGWKHQXPEHURINHUQHOVSHUFREDWLQDYHUDJHWKHWKUHHSUHFHGLQJFURSVZLWKDGLIIHUHQFH
VWDWLVWLFDOO\GLVWLQFWVLJQLILFDQW)LJXUH
$VLQWKHFDVHRIFREOHQJWKWKHLQFUHDVHLQWKHQXPEHURINHUQHOVSHUFREGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQ
YHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVWLPSRUWDQWLQFUHDVHLQWKHQXPEHURINHUQHOV
SHU FRE IRU WKH DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ ZDV UHDOL]HG IRU VRUJKXP  NHUQHOV DV
SUHFHGLQJFURSZLWKDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW)RUWKHDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQ
WKHPRVWLPSRUWDQWLQFUHDVHLQWKHQXPEHURINHUQHOVSHUFREZDVUHDOL]HGIRUPDL]HDVSUHFHGLQJFURSNHUQHOV
ZLWKDGLIIHUHQFHVWDWLVWLFDOO\GLVWLQFWVLJQLILFDQW7ULWLFDOHDVSUHFHGLQJFURSGHWHUPLQHGDYHU\VLJQLILFDQWGLIIHUHQFH
RIWKHQXPEHURINHUQHOVSHUFRERQO\ZKHQQLWURJHQZDVDSSOLHGLQYHJHWDWLRQLQDUDWHRINJKDNHUQHOV
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DĂŝǌĞĂƐƉƌĞĐĞĚŝŶŐĐƌŽƉ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉůŝĐĂƚŝŽŶ
WŽůǇ͘ ;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉůŝĐĂƚŝŽŶͿ
&RQWUROYDULDQWV

)LJ1XPEHURINHUQHOVSHUFREDWGLIIHUHQWSUHFHGLQJFURSVDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.3. Cob weight 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHFREZHLJKWUHJLVWHUHGWKHKLJKHVW
YDOXH LQ WKHFDVHRIPDL]HDVSUHFHGLQJFURSJ6RUJKXPDQG WULWLFDOHDVSUHFHGLQJFURSVGHWHUPLQHGTXLWH
VLPLODUYDOXHVRIWKHFREZHLJKWVPDOOHUWKDQWKRVHUHJLVWHUHGLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSJLQWKH
FDVHRIVRUJKXPDVSUHFHGLQJFURSDQGJ LQ WKHFDVHRI WULWLFDOHDVSUHFHGLQJFURS ,QDYHUDJH IRU WKH WKUHH
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SUHFHGLQJ FURSV WKH QXPEHU RI NHUQHOV SHU FRE ZDV  J ZKLFK LV PRUH RU OHVV D TXDUWHU RI QRUPDO YDOXHV
UHJLVWHUHGLQ\HDUVZLWKJRRGZDWHUVXSSO\)LJXUH
$SSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQGHWHUPLQHGWKHVDPHWHQGHQFLHVIRUWKHFREZHLJKWDVWKRVHUHJLVWHUHGIRU
FREOHQJWKDQGQXPEHURINHUQHOVSHUFRE7KXVDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQLQFUHDVHGWKHFRE
ZHLJKW DW  J LQ DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV EXW ZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW
$SSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ LQFUHDVHG WKH FRE ZHLJKW DW  J LQ DYHUDJH IRU WKH WKUHH
SUHFHGLQJFURSVZLWKDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW)LJXUH
$VLQWKHFDVHRIFREOHQJWKDQGQXPEHURINHUQHOVSHUFREWKHLQFUHDVHLQWKHFREZHLJKWGXHWRWKHDSSOLFDWLRQ
RIQLWURJHQLQYHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVWLPSRUWDQWLQFUHDVHLQWKHFRE
ZHLJKWLQWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZDVUHDOL]HGIRUVRUJKXPDVSUHFHGLQJFURS
 J EXWZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW ,Q WKH FDVH RI DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ
YHJHWDWLRQWKHPRVWLPSRUWDQWLQFUHDVHLQWKHQXPEHURINHUQHOVSHUFREZDVUHDOL]HGIRUPDL]HDVSUHFHGLQJFURS
 J ZLWK D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW 7ULWLFDOH DV SUHFHGLQJ FURS GHWHUPLQHG D GLVWLQFW VLJQLILFDQW
GLIIHUHQFHRIWKHFREZHLJKWRQO\ZKHQQLWURJHQZDVDSSOLHGLQYHJHWDWLRQLQDUDWHRINJKDJ
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E 
)LJ&REZHLJKWDWGLIIHUHQWSUHFHGLQJFURSVDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQVDDQGSLFWXUHRIFREVDIIHFWHGE\GURXJKWE
3.4. Kernel weight on cob 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHNHUQHOZHLJKWRQFREUHJLVWHUHGWKH
KLJKHVWYDOXHLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSJZKLOHWKHVPDOOHVWYDOXHZDVUHJLVWHUHGDIWHUWULWLFDOH
DVSUHFHGLQJFURSJ6RUJKXPDVSUHFHGLQJFURSGHWHUPLQHGDYDOXHRIWKHNHUQHOZHLJKWRQFREJLQ
EHWZHHQ WKRVH UHJLVWHUHG DWPDL]H DQG WULWLFDOH DV SUHFHGLQJ FURSV ,Q DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH
NHUQHOZHLJKWRQFREZDVJ$VLQWKHFDVHRIWKHFREZHLJKWWKHYDOXHVRIWKHNHUQHOZHLJKWRQFREZHUHPRUH
RUOHVVDTXDUWHURIQRUPDOYDOXHUHJLVWHUHGLQ\HDUVZLWKJRRGZDWHUVXSSO\)LJXUH
$SSOLFDWLRQ RI QLWURJHQ LQ YHJHWDWLRQ GHWHUPLQHG WKH VDPH WHQGHQFLHV IRU WKH NHUQHO ZHLJKW RQ FRE DV WKRVH
UHJLVWHUHGIRUFREOHQJWKQXPEHURINHUQHOVSHUFREDQGWKHFREZHLJKW7KXVDSSOLFDWLRQRINJKDRIQLWURJHQ
LQYHJHWDWLRQLQFUHDVHGWKHNHUQHOZHLJKWRQFREDWJLQDYHUDJHIRU WKHWKUHHSUHFHGLQJFURSVEXWZLWKRXWD
GLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW$SSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQLQFUHDVHGWKHNHUQHOZHLJKWRQ
FREDWJLQDYHUDJHIRUWKHWKUHHSUHFHGLQJFURSVZLWKDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW)LJXUH
$VLQWKHFDVHRIFREOHQJWKQXPEHURINHUQHOVSHUFREDQGFREZHLJKWWKHLQFUHDVHLQWKHNHUQHOZHLJKWRQFRE
GXH WR WKH DSSOLFDWLRQ RI QLWURJHQ LQ YHJHWDWLRQ ZDV GLIIHUHQW DFFRUGLQJ WR WKH SUHFHGLQJ FURS 7KXV WKH PRVW
LPSRUWDQWLQFUHDVHLQWKHNHUQHOZHLJKWRQFRELQWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZDV
UHDOL]HG IRU VRUJKXP DV SUHFHGLQJ FURS  J EXWZLWKRXW D GLIIHUHQFH VWDWLVWLFDOO\ VLJQLILFDQW ,Q WKH FDVH RI
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DSSOLFDWLRQ RI  NJKD RI QLWURJHQ LQ YHJHWDWLRQ WKHPRVW LPSRUWDQW LQFUHDVH LQ WKH NHUQHOZHLJKW RQ FREZDV
UHDOL]HGIRUPDL]HDVSUHFHGLQJFURSJZLWKDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW7ULWLFDOHDVSUHFHGLQJFURS
GHWHUPLQHGDQ LQFUHDVHRI WKHNHUQHOZHLJKWRQFRERQO\ZKHQQLWURJHQZDVDSSOLHG LQYHJHWDWLRQ LQD UDWHRI
NJKDJ
7KHVRFDOOHGZHLJKW\LHOGFRPSRQHQWVFREZHLJKWDQGNHUQHOZHLJKWRQFREZHUHPRUHDIIHFWHGE\GURXJKW
WKDQ WKH VR FDOOHG QXPHULFDO \LHOG FRPSRQHQW FRE OHQJWK DQG QXPEHU RI NHUQHOV SHU FRE 7KHVH ILQGLQJV DUH
DFFRUGLQJ WR WKRVH IRXQG E\ ,RQ HW DO  LQ GLIIHUHQW HQYLURQPHQWDO FRQGLWLRQV LQ 6RXWK 5RPDQLD DQG DW
GLIIHUHQWPDL]HK\EULGV

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DĂŝǌĞĂƐƉƌĞĐĞĚŝŶŐĐƌŽƉ ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉůŝĐĂƚŝŽŶ
WŽůǇ͘ ;ǀĞƌĂŐĞĨŽƌEŝƚƌŽŐĞŶƉůŝĐĂƚŝŽŶͿ
&RQWUROYDULDQWV

)LJ.HUQHOZHLJKWRQFREDWGLIIHUHQWSUHFHGLQJFURSVDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
3.5. Thousand grain weight 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHWKRXVDQGJUDLQZHLJKWUHJLVWHUHGWKH
KLJKHVWYDOXHLQWKHFDVHRIVRUJKXPDVSUHFHGLQJFURSJ0DL]HDQGWULWLFDOHDVSUHFHGLQJFURSVGHWHUPLQHG
SUDFWLFDOO\ VLPLODU YDOXHV RI WKH WKRXVDQG JUDLQZHLJKW VPDOOHU WKDQ WKRVH UHJLVWHUHG LQ WKH FDVH RI VRUJKXP DV
SUHFHGLQJFURSJLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSDQGJLQWKHFDVHRIWULWLFDOHDVSUHFHGLQJFURS,Q
DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV WKH WKRXVDQG JUDLQZHLJKWZDV  J 7KH YDOXHV RI WKH WKRXVDQG JUDLQ
ZHLJKWZHUHFORVHGWRKDOIRIQRUPDOYDOXHUHJLVWHUHGLQ\HDUVZLWKJRRGZDWHUVXSSO\)LJXUH
2SSRVLWHWKHVLWXDWLRQVUHFRUGHGIRUWKHSUHYLRXV\LHOGFRPSRQHQWVFREOHQJWKQXPEHURINHUQHOVSHUFREFRE
ZHLJKW NHUQHOZHLJKW RQ FRE WKH DSSOLFDWLRQ RI QLWURJHQ LQ YHJHWDWLRQ GHWHUPLQHG D GHFUHDVHG RI WKH WKRXVDQG
JUDLQZHLJKW7KXVDSSOLFDWLRQRINJKDRUNJKDRIQLWURJHQ LQYHJHWDWLRQGHFUHDVHG WKH WKRXVDQGJUDLQ
ZHLJKW DW  J UHVSHFWLYHO\ DW  J LQ DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSV ZLWKRXW GLIIHUHQFHV VWDWLVWLFDOO\
VLJQLILFDQW)LJXUH
$VLQWKHFDVHRIDOOWKHRWKHU\LHOGFRPSRQHQWVWKHHIIHFWGHWHUPLQHGE\WKHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQ
ZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVWLPSRUWDQWGHFUHDVHLQWKHWKRXVDQGJUDLQZHLJKWLQWKH
FDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZDVUHDOL]HGIRUVRUJKXPJDQGPDL]HJDV
SUHFHGLQJFURSV,QWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQWKHPRVWLPSRUWDQWGHFUHDVHLQWKH
WKRXVDQGJUDLQZHLJKWZDVUHDOL]HGIRUPDL]HDVSUHFHGLQJFURSJ
3.6. Grain yield at 14% moisture content 
2QDEDFNJURXQGRINJKDRIQLWURJHQDQGNJKDRISKRVSKRURXVWKHJUDLQ\LHOGUHJLVWHUHGWKHKLJKHVW
YDOXHLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSNJKDZKLOHWKHVPDOOHVWYDOXHZDVUHJLVWHUHGDIWHUWULWLFDOHDV
SUHFHGLQJFURSNJKD6RUJKXPDVSUHFHGLQJFURSGHWHUPLQHGDYDOXHRI WKHJUDLQ\LHOGNJKD LQ
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EHWZHHQWKRVHUHJLVWHUHGDWPDL]HDQGWULWLFDOHDVSUHFHGLQJFURSV,QDYHUDJHIRUWKHWKUHHSUHFHGLQJFURSVWKHJUDLQ
\LHOGZDVNJKD7KHYDOXHVRIWKHJUDLQ\LHOGZHUHOHVVWKDQDWKLUGRIQRUPDOYDOXHUHJLVWHUHGLQ\HDUVZLWK
JRRGZDWHUVXSSO\)LJXUH
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&RQWUROYDULDQWV

)LJ*UDLQ\LHOGDWPRLVWXUHFRQWHQWDWGLIIHUHQWSUHFHGLQJFURSVDQGQLWURJHQIHUWLOL]DWLRQFRQGLWLRQV
$SSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQGHWHUPLQHGWKHVDPHWHQGHQFLHVIRUWKHJUDLQ\LHOGDVWKRVHUHJLVWHUHGDWWKH
\LHOGFRPSRQHQWVFREOHQJWKQXPEHURINHUQHOVSHUFREFREZHLJKWDQGNHUQHOZHLJKWRQFREH[FHSWWKHWKRXVDQG
JUDLQZHLJKW7KXVDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQLQFUHDVHGWKHJUDLQ\LHOGDWNJKD LQ
DYHUDJHIRUWKHWKUHHSUHFHGLQJFURSVEXWZLWKRXWDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW$SSOLFDWLRQRINJKDRI
QLWURJHQ LQ YHJHWDWLRQ LQFUHDVHG WKH JUDLQ \LHOG DW  NJKD LQ DYHUDJH IRU WKH WKUHH SUHFHGLQJ FURSVZLWK D
GLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW)LJXUH
$VLQWKHFDVHRIDOO WKH\LHOGFRPSRQHQWV WKLVLQFUHDVHLQWKHJUDLQ\LHOGGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQ
YHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS7KXVWKHPRVWLPSRUWDQWLQFUHDVHLQWKHJUDLQ\LHOGLQWKH
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FDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQZDVUHDOL]HGIRUVRUJKXPDVSUHFHGLQJFURSNJKD
EXWZLWKRXWDGLIIHUHQFHVWDWLVWLFDOO\VLJQLILFDQW,QWKHFDVHRIDSSOLFDWLRQRINJKDRIQLWURJHQLQYHJHWDWLRQWKH
PRVWLPSRUWDQWLQFUHDVHLQWKHJUDLQ\LHOGZDVUHDOL]HGIRUPDL]HDVSUHFHGLQJFURSNJKDZLWKDGLIIHUHQFH
VWDWLVWLFDOO\VLJQLILFDQW7ULWLFDOHDVSUHFHGLQJFURSGHWHUPLQHGDQLQFUHDVHRIWKHJUDLQ\LHOGRQO\ZKHQQLWURJHQZDV
DSSOLHGLQYHJHWDWLRQLQDUDWHRINJKDNJKD
&RQFOXVLRQV
,Q RXU VWXG\ WKH KLJKHVW YDOXHV RI WKH FRE OHQJWK  FP QXPEHU RI NHUQHOV SHU FRE  FRE ZHLJKW
JDQGNHUQHOZHLJKWRQFREJZHUHUHJLVWHUHGLQWKHFDVHRIPDL]HDVSUHFHGLQJFURSDQGIHUWLOL]DWLRQ
FRQGLWLRQVRI13ZKLFKOHDGHGWRWKHKLJKHVWYDOXHVRIWKHJUDLQ\LHOGNJKD7KHVPDOOHVWYDOXHRIWKH
JUDLQ\LHOGNJKDZDVUHJLVWHUHGXQGHUWULWLFDOHDVSUHFHGLQJFURSDQGIHUWLOL]DWLRQFRQGLWLRQV13WKLV
EHLQJWKHFRQVHTXHQFHRIWKHVPDOOYDOXHVRIWKH\LHOGFRPSRQHQWVREWDLQHGIRUWKLVH[SHULPHQWDOYDULDQW
7KHVRFDOOHGZHLJKW\LHOGFRPSRQHQWVFREZHLJKWDQGNHUQHOZHLJKWRQFREZHUHPRUHDIIHFWHGE\GURXJKW
WKDQWKHVRFDOOHGQXPHULFDO\LHOGFRPSRQHQWFREOHQJWKDQGQXPEHURINHUQHOVSHUFRE
'HVSLWH WKH GURXJKW UHJLVWHUHG LQ WKH VWXGLHG DUHD LQ  DSSOLFDWLRQ RI  DQG UHVSHFWLYHO\  NJKD RI
QLWURJHQ LQ WKH ILYH OHDYHV JURZWK VWDJH RI PDL]H SODQWV LQFUHDVHG WKH YDOXHV RI WKH \LHOG FRPSRQHQW H[FHSW
WKRXVDQGJUDLQZHLJKWDQGFRQVHTXHQWO\LQFUHDVHGWKHJUDLQ\LHOG%XWWKHLQFUHDVHLQWKH\LHOGFRPSRQHQWVYDOXHV
DQGLQWKHJUDLQ\LHOGGXHWRWKHDSSOLFDWLRQRIQLWURJHQLQYHJHWDWLRQZDVGLIIHUHQWDFFRUGLQJWRWKHSUHFHGLQJFURS
7KH WKRXVDQG JUDLQ ZHLJKW FRUUHODWHG QHJDWLYHO\ ZLWK DOO WKH RWKHU \LHOG FRPSRQHQWV ZKHQ WKH QLWURJHQ ZDV
DSSOLHGLQYHJHWDWLRQ7KXVWKHKLJKHVWYDOXHVRIWKHWKRXVDQGJUDLQZHLJKWJZHUHUHJLVWHUHGXQGHUVRUJKXP
DV SUHFHGLQJ FURS DQG IHUWLOL]DWLRQ FRQGLWLRQV RI 13 DQG WKH VPDOOHVW YDOXHV RI WKH WKRXVDQG JUDLQ ZHLJKW
JZHUHUHJLVWHUHGXQGHUPDL]HDVSUHFHGLQJFURSDQGIHUWLOL]DWLRQFRQGLWLRQVRI13
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